Vulnerability of frontal brain neurons for the toxicity of expanded ataxin-3.
Spinocerebellar ataxia type 3 (SCA3) is caused by the expansion of CAG repeats in the ATXN3 gene leading to an elongated polyglutamine tract in the ataxin-3 protein. Previously, we demonstrated that symptoms of SCA3 are reversible in the first conditional mouse model for SCA3 directing ataxin-3 predominantly to the hindbrain. Here, we report on the effects of transgenic ataxin-3 expression in forebrain regions. Employing the Tet-off CamKII-promoter mouse line and our previously published SCA3 responder line, we generated double transgenic mice (CamKII/MJD77), which develop a neurological phenotype characterized by impairment in rotarod performance, and deficits in learning new motor tasks as well as hyperactivity. Ataxin-3 and ubiquitin-positive inclusions are detected in brains of double transgenic CamKII/MJD77 mice. After turning off the expression of pathologically expanded ataxin-3, these inclusions disappear. However, the observed phenotype could not be reversed, very likely due to pronounced apoptotic cell death in the frontal brain. Our data demonstrate that cerebellar expression is not required to induce a neurological phenotype using expanded ATXN3 as well as the pronounced sensibility of forebrain neurons for toxic ataxin-3.